Inhibition of calpain-mediated apoptosis by E-64 d-reduced immediate early gene (IEG) expression and reactive astrogliosis in the lesion and penumbra following spinal cord injury in rats.
Upregulation of calpain, a Ca(2+)-activated cysteine protease, has been implicated in apoptosis and tissue degeneration in spinal cord injury (SCI) that over time spreads from the site of injury to the surrounding regions. We examined calpain content and activity, regulation of immediate early genes (IEGs) such as c-jun and c-fos, reactive astrogliosis as the expression of glial fibrillary acidic protein (GFAP), and apoptosis-related features such as caspase-3 mRNA expression and internucleosomal DNA fragmentation in 1-cm long spinal cord segments (S1, distant rostral; S2, adjacent rostral; S3, lesion or injury; S4, adjacent caudal; and S5, distant caudal) following SCI in rats. Calpain content and production of 150 kD calpain-cleaved alpha-fodrin fragment, expression of IEGs, reactive astrogliosis, and apoptotic features were highly increased in the lesion (S3), moderately in adjacent areas (S2 and S4), and slightly in distant areas (S1 and S5) in SCI rats when compared to sham animals. Administration of the calpain-specific inhibitor E-64-d (1 mg/kg) to SCI rats continuously for 24 h inhibited calpain activity and other factors contributing to apoptosis in the lesion and surrounding areas, indicating that calpain played a key role in the pathophysiology of SCI. The results obtained from this animal model of SCI suggest that calpain inhibitor can provide neuroprotection in patients with SCI.